Note. Although it is conceptualized as the summary article, readers with little background in this area may find it helpful to read this article immediately following the introductory article. (1972) who, in collaboration with Rudel (Denckla & Rudel, 1974 , 1976a , 1976b Dykman, 1993 Dykman, , 1995 Badian, 1994 Badian, , 1995 Badian, , 1996a Badian, , 1996b Leij, 1993) , and Spanish (Novoa, 1988; Novoa & Wolf, 1984 (Ackerman & Dykman, 1993; Ellis, 1985; Obreg6n, 1994; Stanovich, Nathan, & Zolman, 1988 
). 388 FIGURE 1. Example of most commonly used naming-speed task, the Rapid Automatized Naming (RAN) test.
The research in this area is based originally on work in the neurosciences, stemming from a hypothesis about color naming by Geschwind (1965) . Geschwind (1965) suggested that the cognitive components involved in color naming-that is, those components involved in attaching a verbal label to an abstract, visual stimulus-would make a good early predictor of later reading performance, which poses similar cognitive requirements. This hypothesis was investigated and developed by Denckla (1972) who, in collaboration with Rudel (Denckla & Rudel, 1974 , 1976a , 1976b , found that the speed with which names were retrieved, rather than the accuracy in color naming or the naming itself, differentiated dyslexic readers from others. These researchers were the first to design a rapid automatized naming (RAN) task to measure continuous, serial naming-speed performance on common visual stimuli. The RAN tasks measure the speed with which children can verbally name a serial array of the most basic visual symbols (see Figure 1) Badian, 1994 Badian, , 1995 Badian, , 1996a Badian, , 1996b Wolf & Obreg6n, 1992) ; and 3. readers with other learning disabilities (Ackerman & Dykman, 1993 Denckla & Rudel, 1976b; Felton & Brown, 1990; Wood & Felton, 1994 ). Segal, 1997) found that children with dyslexia performed significantly slower than reading-agematched children, but Badian (1996a) and Olson (1995) (Ndslund & Schneider, 1991; Wimmer, 1993; Wolf, Pfeil, Lotz, & Bid- dle, 1994), Finnish (Korhonen, 1995) Leij, 1993) , and Spanish (Novoa, 1988; Novoa & Wolf, 1984) . In both German (Wimmer, 1993) (Ackerman & Dykman, 1993; Ellis, 1985; Obreg6n, 1994; Stanovich, Nathan, & Zolman, 1988; Wagner, Torgesen, Laughon, Simmons, & Rashotte, 1993; Wimmer, 1993 ), shortterm memory difficulties (Bowers et al., 1988; Wimmer, 1993) Blachman, 1997; Catts, 1996; Lyon, 1995; Stanovich & Siegel, 1994; Blachman, 1994) . Lovett (1984) (Lovett, Steinbach, & Frijters, in this issue). In Wolf and Bowers' (1999) Krug, 1996) . Across Research on these subtypes is rapidly increasing. Several emerging databases by Badian (1996a Badian ( , 1996b , Ber- ninger et al. (1995) , Biddle (1996) , Krug (1996) , and Meyer, Wood, Hart, and Felton (1998) Figure 2 ).
As depicted in Figure 2 , visual naming represents a demanding array of attentional, perceptual, conceptual, memory, lexical, and articulatory processes (see earlier model in Wolf, 1982;  see detailed discussion of this model's components in Wolf & Bowers, 1999 (Chase, 1996; Legge, 1978 resentations, the quality of which will influence the speed of the processing (see Perfetti, 1992 (Wingfield, 1968) .
One purpose of this evolving model is to give a visual heuristic for understanding the complexity of naming's structural requirements (see also models of naming in Johnson, Paivio, & Clark, 1996; Seymour, 1973; Wolf, 1982 (Blachman, 1984; Bowers, 1995; Cornwall, 1992; Felton & Brown, 1990; Wimmer, 1993) or sometimes insignificant (Mann, 1984 Biddle, 1996; McBride- Chang & Manis, 1996; Wolf, 1991 (Bowers, 1993 (Bowers, , 1995 Bowers & Swanson, 1991) , Bowers (Young & Bowers, 1995) . Bowers (1995) Wolff (1993) and by Nicolson and Fawcett (1994) Galaburda, 1996) .
In their studies of motoric timing differences, Wolff and his colleagues (Waber, 1999; Wolff, 1993; Wolff et al., 1990a Wolff et al., , 1990b Wolff et al., , 1990c (Galaburda, Sherman, Rosen, Aboitiz, & Geschwind, 1985 ; see Note 2).
There has been increased attention to the nature of timing in human behavior (see Rosenbaum & Collyer, 1998 Ojemann (1983 Ojemann ( , 1984 . After demonstrating that naming, reading, and sequential, orofacial movements are all disturbed when the same anterior frontal lobe areas are blocked by electrical stimulation, Ojemann argued that the mechanism common to these particular language and motor functions might be a precise timing mechanism critical to both decoding and language production. Attempting to understand possible connections among naming, reading, and motoric problems, Wolf (1991) used work by Ojemann (1983, 1984) and by Tzeng and Wang (1984) Llinas (1993 Llinas ( , 1996 . Llinas (1993) (Wolf, 1991) (Llinas, 1993 (Llinas, , 1996 . Al- Kail and Hall with an emphasis on naming speed (Hale, 1990; Kail, 1991; Kail & Hall, 1994) . They posited that there can be at least three possible sources for differences in the normal development of processing rates: a global speed-ofprocessing factor that affects all components ; a local trends factor that is localized to particular components; and a task-strategy factor (e.g., the rate for the letter-and number-naming tasks will always be faster than the rate for color-or object-naming tasks, due to the automatized properties inherent in alphanumeric stimuli). Kail and Hall (1994) Denckla, 1998 Waber, 1995 Waber, , 1999 on populations of children referred with general learning disabilities and by Morris, Lovett, and Wolf (1995) Catts (1996) and Torgesen, Wagner, and their colleagues Blachman, 1994; Felton, 1993 Adams, 1990; Foorman, 1994) -that is, that skillful word reading is the consequence of the rapid, &dquo;coordinated and highly interactive processing of the orthography of words, their meanings and pronunciations&dquo; (Adams, 1990, p. Logan, 1988; Stanovich, 1990; Wolf, 1991) and about comparisons between alphanumeric (letters and numbers) stimuli that achieve more automatic-like rates than colors or objects across all populations studied (see Wolf, 1991; Wolf et al., 1986 Galaburda, 1996 
